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CHAPTER· I 
INTRODUCTI0N 
Increasing per capita consumption of beef with an ever decreasing 
land mass for grazing has stimula~ed concern about .the shortage of forage 
for beef production. With this situation existing, the forage available 
may be needed to maintain the cow herd.rather·than using a portion of it 
to grow out feeder-cattle prior to placing them in the feedlot for fin-
ishing. 
Concern has been expressed that weaning calves placed directly in 
feedlots on high concentrate diets do not have the necessary time needed 
to grow and develop structurally to produce.a desirable carcass which 
will be acceptable to the packe~ and.consumer. The purpose of thi~ 
study was to compare feedlot performance and carcass compo~ition of 
calves placed directly on a finishing ration with those.allowed a growth 
period prior to entering the finishing phase. 
1 
CijUTER II 
REVIEW OF LITERATURE 
In reviewing the literature only a limited number of studies were 
found in which the experimental procedures were .conducted under conditions 
similar· t~ this study. However, there were.a considerabl• number ot studies 
that provide evidence concerning some of the basic bi~logical phenomena 
involved. 
Studies Directly Relevant to this Experiment 
Oltjen, Rumsey and Putnam (1971) studie~ forty-eight Hereford steer 
calves, aver~ging 239 kilograms. The steers were removed from summer 
pasture, implanted with 24 milograms·of diethylstilbestrol and randomly 
divided.into· four groups of .12 steers each. Adjustment fram graziQ.g to 
the experimental diets.was a~complished in 21 days. Initially, two 
groups received the conc6ntrate diet. ~A) and two groups received the 
pelleted· forage diet· (B). After 77 days, one· concentrate group was, 
switched to forage and one forage group was.switched to concentrate 
during a 14-day transition period. The four groups.were.th•n fed for 
an additional 77 days. The four treatm.et1,t di~ts for the first 77 and 
the last·77 days were designated AA, BB, AB, and BA for continuous con-
centrat~, continuous .forage; concentrate followed by forage and forage 
I 
followed by concentrate, respect:1,vely. The stei:rs receiv.ilng. ~he .all. 
concentrate diet throughout the study were slaughtered at th~ end of 
the 168-day feeding period; but since it was desirable to slaughter all· 
? 
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steers at a similar weighr the BA steers were continued on diet A and were 
slaughtered at 189 days, AB at 196 days and BB at 203 days. Results are 
presented in Table I, Steers fed only the all concentrate· diet gained 
faster than steers fed the two diet combinations or those fed only the all 
forage diet, Also, the steers fed the all concentrate diet were more effi-
cient. Steers on the BA feeding regime, however, came close to the all 
concentrate group during period 2 in converting feed to.poun4s gained. 
Dahmen, Keith, and Bell (1962) found that steers fed a low level of 
concentrates for the first 140 days of feeding had lower slaughter grades 
than steers fed a higher level of concentrates, Also, the high concen-
trate group had the highest degree of marbling at the time of slaughter, 
Winchester and Howe (1955) used six pairs of mono:i:ygotic twin steers 
to study the relative effects of continuous and of interrupted growth. 
One member of each pair was fed at a level in which growth was retarded 
and the other was fed liberally, Retarded animals were fed at either a 
maintenance or moderate·energy level ration. Each steer was slaughtered 
when it reached a weight·of about 1000 pounds, In most cases the retarded 
animals reached slaughter weight from 10 to 20 weeks later than did their 
co-twins, but both attained their weight on approximately the same intake 
of energy. They concluded that under conditions of feed scarcity beef 
cattle between the ages of .6 and 12 months can be carried on a low energy 
level, as low as maintenance if necessary. This can be accomplished if 
the nutritional needs other than those for energy are supplied, without 
loss later in efficiency of feed utilization, meat quality, or in the 
proportion of lean meat, as compared with fat and bone in the carqass. 
Dunbar, Addis and Lofgreen (1970) studied the effects of "back-
grounding" or retarding growth on 45 head of 111 Okie steers. The steers 
TABLE I 
FEEDLOT PERFORMANCE OF STEERS FED HIGH CONCENTRATE 
0R HIGH ROUGHAGE DIETS BY PERIODS! 
Item 
No. Steers 
Period l (0-77 days) 
Daily gain, kg. 
Feed/gain ratio 
Transition (77-91 days) 
Period 2 (91-168 days) 
Daily gain, kg. 
Feed/gain ratio 
Total study (0-168 dars) 
Daily feed intake, kg. 
Daily feed intake,% 
body weight 
Daily gain, kg. 
Feed/gain ratio 
loltjen, et al. (1971) 
A,A 
12 
A 
1,44 
4.89 
none. 
A 
1.20 
6.32 · 
AA 
7.26 
2.15 
1.27 
5. 71 
B,B' 
12 
B 
1,08 
8.28 
none 
B 
1.06 
11.43 
BB 
10.59 
3.23 
1.05 
10.06 
Diet 
A,B • 
12 
A 
1.30 
5.36 
A B 
B 
0.9.$ 
11.43 
AB 
8.69 
2.64 
1.09 
7.98 
12 
B 
1.07 
8,81 
B A 
A 
1.25 
6.66 
BA 
8.28 
2.44 
1.11 
8.14 
4 
5 
were randomly allotted to one.of three treatm.ents and averaged,397 pounds 
initially. Group 1 was started immediately on a high energy ration, 
Group 2 was fed a backgrounding ration until the average weight was 
approximately 500 pounds then changed to the.high energy ration. Group 
3 was fed a backgrounding ration until the average weight ·was approxi~ 
mately 600 pounds.then changed to the high energy ration (Table II). 
TABLE II 
C0MPARISON OF STEERS FED HIGH ENERGY 
RATIONS FOR THE FINAL 154 DAYS! 
~rou:e 
Item 1 2 
70-day weight, lb. 640 634 
224-day weight, lb. 1027 1053 
154 day gain, lb. 387 419 
Daily feed, lb. 15.84 16.84 
Daily gain, lb. 2.51 2. 72 
Feed per lb. of gain, lb. 6.31 6.19 
lnunbar, et al. (1970) 
3 
586 
995 
409 
16.73 
2.66 
6.29 
For the entire 224 day study feed conversion favored group 1 with 
the poorest being made by group 3. Total gain and daily gain ware the 
highest for group 2 which .allowed them to catch group 1 in weight after 
112 days on trial. In comparing the last'154 days of the study when all 
three groups were on the high energy ration, group 2 and 3 which were 
backgrounded for 28 and 70 days, respect:lvely, consumed more feed than 
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group 1 and gained somewhat more. The animals in group 2 showed a better 
feed conversion than either of the other groups, with little difference· 
between groups 1 and 3. In comparing the three groups ·on composition of 
the liveweight gain, water and ash showed little difference while pro-
tein was the same in all three groups and fat was observed to be the 
most variable with the highest percent occurring in group 2 and the 
least amount being observed in group 1. 
Studies Relating to the Basic Biological 
Phenomena Involved in this Study 
Animals that have previously been on a restricted diet and then 
switched to a normal level of feeding generally can reach the same weight 
and size as continuously fed animals with little loss in over-all effi-
ciency. This phenomenon is commonly known as compensatory growth. It 
is described as the ability of an animal to recover rapidly in growth 
following a period of under nutrition, 
Occurrence. of Compensatory Growth .. 
In a pioneering study of retarded growth, Waters (1908) studied the 
effects of steers fed a maintenance or submaintenance ration. He stated 
that, "an animal that is below the normal size at a given age becat1se of 
poor nourishment apparently had the capacity, when liberally fed, to 
compensate fqr this loss in a measure at least, by an increased rate 
of gain." He showed that underfed steers continued to grow in skeletal 
size and at the same time decreased in fat tissue, and that they could 
recover and reach normal mature weights and heights during a subsequent 
period of full feeding, Osborne and Mendel (1915 a,b) observed that 
7 
growth could be continued at an accelerated rate after a long period of 
restriction in experiments conducted with rats. These laboratory animals 
were maintained at ·constant weight for periods up to 500 days. When 
offered unrestricted food, these rats grew at abnormally rapid rates 
and achieved their normal mature size. Eckles and Swett (1918) reported 
that·there was a negative relationship between wintering plane.of nutri-
tion and summer pasture gains of dairy heifers. They concluded that in 
general the heifers .had the ability to recover from the effects of a 
period of under nutrition, but that if the restriction is too severe the 
mature size may be permanently reduced. This was substantiated more 
recently by Thomas ·(1952) who found that Angus and Hereford heifers 
wintered at a low level made less gain than either medium or high level 
heifers fed during winter, but made the most gain on grass the. following 
summer. :Slack, Queensberry, and Baker (1940) wintered steers on three 
different planes of nutrition. They found that those wintered on a low 
plane made the lowest winter gains and the highest summer gains. Similar 
results have been reported by Joubert (1956), and Nelson and Campb~ll 
(1954). 
Stearns and Moore (1931) found compensatory growth.rates occurring 
in.man. They showed that compensatory growth.rates in childreh during 
the first nine months of re-alimentation could be as much as nine times 
the normal rate·of weight increase·and four times the normal rate·of 
increase in height, when such children were offered an ample balanced 
diet after a period of severe.malnutrition. Meyer, et al. (1965) used 
weaning beef steers to investigate the influence of various levels of 
energy intake during the growing phase on subsequent compensatory growth 
responses in the feedlot. He found that compensatory growth was demon-
strated following a low energy intake period, even though the animals 
8 
were re-alimented at different planes of nutrition. Not only did com-. 
pensatory growth response occur in terms of empty body weight .gain or 
caloric gain, but the carcass characteristics, fat content, back-fat 
thickness, marbling s~i;e and ribeye area were enhanced. Palsso:n (1955) 
summarized the findings of previous workers and states that any part; 
organ or tissue of an animal retarded in its growth by restricted nutri-
tion exhibits a great recuperative capacity when that restriction is 
removed. Most parts, organs and tissues will recover completely from 
the effects of retardation if the under nutrition has not been too 
severe. 
Effect on Feed Intake 
There have been numerous reports published noting the marked in-
crease in the appetite .of animals during realimentation (Sheehy and 
Senior, 1942; Quinby, 1948; Winchester and Howe, 1955; Wilson and 
Osbourn, 1960). 
The development of the alimentary tract of animals has been shown. 
to be only very slightly retarded.by under nutrition, and to be related 
to chronological age rather than to the physiological age.of the animal 
(Trowbridge, et al. 1918; McMeekan, 1941; Wallace, 1948; Palsson and 
Verges, 1952; Wilson,. 1954). 
Quinby (1948) studied the food and water economy of the young rat 
during chronic st~rvation and recovery and found that food intake during 
recovery was greatly increased. Meyer, et al. (1965) reported that 
steers previously restricted for 172 days on a low energy intake con-
sumed more feed relative to body size during subsequent full feeding 
than did those previously fed a medium to high ei,.ergy intake. However, 
9 
Meyer and Clawson (1964) found that the feed intake per unit of metabolic 
weight was similar for restricted, full-fed and continuously full-fed 
rats and sheep and concluded that feed intake was not a factor in compen-
satory growth in their study. 
Efficiency of Growth 
Watson (1943) concluded that any period of nutritional restriction 
in an animal's life inevitably results in a decrease in the lifetime 
efficiency in the production of human food. 
Meyer and Clawson (1964) fed rats and sheep 20, 36, 52, 68, 84, and 
100% of a full feed for 21 days (rats) or 42 days (sheep), Following 
this initial feeding period 1/3 of the animals on each restricted ration 
were fed ad libitum until the same amount of total feed was consumed as 
full-fed controls received during the previous period, and 1/3 were fed 
ad libitum until they attained a body weight equivalent to that attained 
by continuously full-fed controls during the first peiod. Both restricted 
rats and sheep fed the same total amount of feed as full-fed controls 
were not able to reach the same body weight as controls. This woul~ be 
expected since animals on a restricted diet when changed to a full-fed 
diet do not have as much feed above maintenance requirements in which to 
gain weight as the controls which were full-fed from the beginning. 
Sheehy and Senior (1942) examined the effect of periods of slow 
growth upon the over-all efficiency of weight gain in steers from 700 to 
900 pounds. They found that the additional feed required by the restricted 
groups to reach equivalent weights to the unrestricted groups was greater 
than the amount of food saved during the restriction period. Henrickson 
(1965) observed 88, 8-month old Hereford steer calves that initially 
10 
averaged 480 pounds and were fed to gain rapidly for 400 pounds on a 
95.5% concentrate ration in the feedlot reached slaughter weight in a 
shorter period and required less feed per pound of gain than calves fed 
on a ration containing lS.6 and 25,5% less concentrates, 
However, Winchester and Howe (1955) found that six pairs of twin 
be$f steers subjected to a 6-month period of energy restrictions, fol-
lowed by ad libitum feeding until each steer reached 1000 pounds achieved 
the .same weight without consuming significantly more food than animals 
reared on a good diet throughout life. 
Two important differences exist between the experiments conducted 
by Sheehy and Senior and those of Winchester and Howe. Sheehy and 
Senior allowed their experimental animals to lose weight during the re-
striction period, Also, Sheehy's animals were rationed during the period 
of re-alimentation while Winchester's steers were fed ad libitum. Accord-
ing to Wilson and Osborn,(1960) these differences in experimental pro-
cedure perhaps account for the different results. They also stated that 
a restricted and a re-alimentated animal was no less efficient than a 
continuously grown animal, providing it.does not lose weight and was allow-
ed to express its increased appetite during re-alimentation by ad libitum 
feeding. Meyer, et alo <1956) found that.rats restricted for 21 or 28 
days and then full-fed made total gains similar to controls when given 
an equal total food intake, even though total time on feed was longer. 
It has also been shown that animals can compensate for growth re-
striction due to reduced protein intake without loss in overall.feed effi-
ciency. Carrol, et al, (1964) fed low protein isocaloric rations.to 40, 
410 pound heifers in a paired feeding experiment, For 108 days postwean-
ing, one member of each pair was.fed a maintenance level of energy and a 
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submaintenance level of protein (4.5% CP) and the oth•r member was fed 
the same level of energy and a liberal allowance of protein (14.1% CP). 
At the end of this period, both members were switched to a liberal ration 
and fattened for 110 days before slaughtering. Eight heifers selected at 
random were.slaughtered at the beginning of the study. The remaining 32 
calves were divided into 16 pairs and at the end of the restricted period 
eight pairs were again select~d at random to be slaughtered to follow 
energy changes. At the end of the maintenance period, the heifers re"" 
stricted in protein had a higher body fat content and reduced feed effi-
ciency for the period. The lowered feed efficiency was attributed to the 
higher caloric value of weight .gains. Compensatory growth during liberal 
feeding was great enough that the differences in final weight and overall 
efficiency of energy utilization within pairs were not signif+cant. 
Winchester, Hiner and Scarborough (1957) fed various combinations 
of energy and protein levels to restrict the growth of 10 pairs of mono-
zygotic twinbeef cattle of both sexes with one.member of a pair receiving 
a different ration than its co-twin. The various combinations of energy 
and protein were: maintenance energy and 2 .. 4, 6.5, and 12.4 percent 
digestible protein; energy sufficient fer one pound of gain per day 6.7, 
10.4, and 13.7 percent digestible protein; or energy sufficient for two 
pounds per day gain and 6.5 and 11. 4 percent digestible protein. The 
calves were restricted between the ages of six and 12 months and were 
then.switched to a good growing ration. During the restricted period, 
animals on the lowest level of protein (2.4% DP) lost weight, and those 
animals fed a caloric intake above maintenance.gained weight.in direct. 
proportion to the level of protein in the ration, All restricted animals, 
however, compensated during liberal feeding and the overall feed effi-
ciency of co-twins was similar despite the extremely drastic restrictions 
12 
in nutrition imposed on one member of the pair during the restricted 
period. Likewise, Fox, et al, (1972) placed steers on a restricted 
ration for 154 or 190 days and were then full-fed until they reached the 
same final weight.as continuously full-fed steers, He found that com-
pensatory steers gained significantly faster and required significantly 
less feed per pound of gain during the full feeding period than did the 
controls, 
Composition of Gain and Final.Body Composition 
Sheehy and Senior (1942) concluded that restricted, full-fed animals 
compensate for the period of restriction and reach the same final weight 
as continuously fed animals due to more protein and less fat in the gain 
during recovery, and therefore require less energy per unit of weight.gain 
and have a lower final body energy content, 
Hammond (1932), McMeekan (1940, 1941), and Wilson (1952, 1954) have 
shown that all tissues are subjected to a wave of high growth in the 
following order: nervous tissue, skeletal tissue, muscular tissue and 
adipose tissue. Retardation of the rate of growth has the greatest 
effect upon the late maturing tissues and regions of the body. Palsson 
(1955) summarized other workers results and concluded that restricted 
nutrition, during any age interval from the late foetal stage until 
growth ceases, has an increasing retarding effect on the different. 
tissues and regions of an animal's body in the direct order of maturity; 
the earliest mat~ring parts or tissues being least, and the latest matur-
ing ones most affected, Animals subjected to periods of submaintenance 
utilize their tissues for maintenance in the reverse order of maturity, 
and the areas depleted are, firstly, the late maturing regions and then 
13 
in reverse order of maturity, Work done by Stuedemann, et al. (1968) 
supports the theory of growth intensity, He found using Hereford steers 
from birth to 8 months of age that upon slaughter the relative amounts 
of lean, fat and bone tissue produced were directly influenced by the 
level of nutrition imposed upon them. As the level of n~trition decreased 
significant+y less lean, fat and bone were produced, The relative retard-
ation of growth was greatest in fat tissue followed by lean and bone 
respectively. 
Meyer, et al. (1965) found that steers given a high energy intake 
immediately after weaning and continued to a low choice finish .have the 
highest body weight, empty body weight, and carcass weight but make equal 
energy gain and have a higher carcass fat, lower carcass protein and a 
smaller ribeye. The steers in this study had been fed a high energy 
level continuously, a high energy level following 172 days on a low or 
medium level, or a high energy level following 172 days on a low energy 
level plus 124 days on a liberal, medium, or low pasture level. The 
highest fat content of empty body weight gain was in steers given the 
high energy intake immediately after weaning or the low energy intake 
for 172 days followed by the high energy intake. 
Meyer, Lueker, and Smith (1956), however, reported.a greater propor-
ticm of fat at slaughter in the bodies of rats restricted in total food 
intake for 28 days and then f~ll-fed than in continuously fed controls. 
Meyer and Clawson (1964) found that during recovery both rats and sheep 
had a higher percent fat and.lower percent protein in the empty body 
weight gain. Fox, et al. (1972) concluded that compensatory steers 
deposit relatively more protein and less fat than controls during the 
first part of the full-feeding period but deposit relatively more fat than 
controls during the last part of the full-feeding period.· 
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Most workers have found little difference in total body composition 
between restricted full-fed and continuously full-fed animals ang.. none on 
a fat-free basis. Winchester and Howe (1955) and Winchester and Ellis 
(1957) found no difference in final carcass composition between restricted· 
full-fed and continuously full-fed steers. Lawrance (1964) reported that 
a longer period of time was. required for previously restricted steers ta1 
reach 1000 pounds than continuously fed controls. There was little dif-
ference in dissectable muscle, fat, and bone, but there was a tendency 
for full-fed steers to have a higher percent.of fat. Carroll, et al.· 
(1964) found no difference between restricted, full-fed and continuously 
full-fed cattle in final weight or caloric value of the carcass. Hill 
(1967) severely restricted five steers during the winter, then full-fed 
them for 22 weeks and compared the chemical composition of the muscles 
from these steers to five steers full~fed continuously. Within each 
muscle there were no significant differences in.moisture, intramuscular 
fat, total protein, ash, intramuscular collagen or Warner Bratzler shear 
values. 
Effect on Skeletal.Development 
Waters (1908) reported that after eight months of maintenance steers 
had increased in height by 10% and in length of head by six to 19% while 
full-fed controls had increased in height by 13 to 17% during this same 
period. He concluded that a steer can be held at maintenance and still 
increase in skeletal size while losing body fat. It was also observed 
that height growth continued at a more rapid rate than width of hip under 
main~enance feeding. Muscle fiber diameter was reduced under submain-
tenance and that there was no further increase in height or length.of 
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bone after fat reserves were depleted. Trowbridge, Moulton, and Haigh 
(1918) in working with steers observed that body fat rapidly decreased 
with increasing time on maintenance and severity of restriction and the 
external fatty tissue lost its fat more rapidly than other parts of the 
body, although fat continued to be stored in the skeleton. They c·on-
cluded that skeletal growth occurred at the e~pense of fat and protein 
from the soft parts of the body. Similar results were obtained by 
Carroll, et al. (1963). Palsson and Verges (1952) found that different 
organs, tissues and anatomical regions were retarded by restricted feed-
ing in direct order of their growth intensity. Lambs raised on a high 
or low plane of nutrition from the third month of foetal life were 
slaughtered at birth, nine weeks or 41 weeks of age. Post natal growth 
tissues were affected in the order of increasing growth intensity with 
age. Thus the earlier maturing tissues had first priority on the avail-
able nutrients, Lush, et al. (1930) studied the growth of range cattle 
from birth to 30 months of age and found that cattle under range condi-
tions continue to grow in skeletal size during the winter an9 decrease 
in body fat. Guenther, et al. (1965) found that the rate of skeletal 
development was the same whether steers were fed on a low or a high plane 
of nutrition and concluded that skeletal development was accomplished 
early in life and was related more to animal age and duration of feeding 
time than to the nutritional treatments imposed. 
Palsson and Verges (1952), however, found that lambs reared to equal 
final weights on different planes of nutrition did not have equivalent 
bone structures. Lambs were reared on a high plane continuously, high 
plane for six weeks then low plane, low plane for six weeks then high 
plane or on a low plane throughout, All were slaughtered at final body 
weights that would yield 30 pound carcasses. Those fed on a low plane 
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throughout had lighter bones due to less bone thickness and muscle was 
better developed in high-low and low-low groups, whereas, fat develop-
ment was more highly developed in low-high and high-high groups, Stuede-
mann, et al, (1968) reported that steers 8 months old, subjected to a 
high level of nutrition which included creep feeding, had higher dressing 
percentages, carcass grade and skeletal scale than those on a lower level 
of nutrition. McCay, Crowell and Maynard (1935) found that retarded rats 
cannot attain a body size equal to continuously grown controls. 
To the contrary, Osborne and Mendel (1915, 1916) found that resump-
tion and completion of growth in rats could be readily obtained after 
more than 550 days of restriction and the size or age at which the 
restriction was imposed did not alter the capacity to resume growth and 
reach a normal mature body size, Winchester (1955) found that even 
though calves made no weight gain during the restricted period skeletal 
growth continued and when placed on full feed the growth of restricted 
full-fed cattle equaled or exceeded continuously full-fed co-twins. 
Differences in body measurements were small when the co-twins were of 
about equal weight at the time of slaughter. 
Possible Recovery Mechanism 
Recovery has two components, First, a prolongation of the period 
of growth of the animal and secondly, an increase in the rate of weight 
gain when the animal is re-alimentated. There is ample evidence to 
support the thesis of prolonged growth, Results from several species 
of farm animals have been summarized in.Table III compiled by Wilson 
and Osbourn (1960), 
Animal 
(a) 
Pig 
Fowl (male) 
Fowl (female) 
Sheep (male) 
Sheep (female) 
Goat (male) 
Goat'(female) 
Fowl . (group A) 
Fowl (group B) 
TABLE III 
DIFFERENCES IN TIME TAKEN BY ANIMALS UNRESTRICTED IN DIET, AND-RESTRICTED 
AND RE-ALIMENTATED, TO REACH A GIVEN STAGE OF GROW'rBl· 
Age and· Time Taken by Time Taken by Percentage 
Final Live Weight at Controls to Restricted Difference 
Weight Re-alimen- Final Weight, Group to Final :Between (e) 
tation Days Weight, Days and (c) 
(b) 
~cl ~dl ~e) {f) 
200 lb. 112 days 180 240 33.3 
(SO lb.) 
1700 g. 70 days 98 ll2 14.2 
(700 g.) 
1250 g. 70 days 91 112 24.2 
(550 g.) 
60 lb. 42 days 63 98 38.4 
(20 lb.) 
60 lb. 42 days 63 126 100.0 
(20 lb.) 
33 lb. 112 days 140 238 70.0 
33 lb. 140 days 210 252 20.0 · 
1100 g. 60 days 64 75 17.2 
110(:) g. 60 days 64 75 17.2 
lw!ison and Osbourn. (1960) 
Referen~e 
(g) 
McMeekan (1940) 
Wilson (1952) 
Palsson·and 
Verges (1952) 
Wilson (1957 b) 
Osbourn and 
Wilson (1960) 
I-' 
" 
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Perhaps the postulation presented by Maynard and Loosli (1969) can 
help explain the physiological changes which occur during restriction and 
recovery. They stated that in stunting, cells may be.depleted yet re-
main in outline capable of being filled in later without complete 
rebuilding. The rapid increase in weight.which follows retardation 
may be.due to a considerable extent a replacement of lost fat and this 
process may·take place more rapidly than true growth. The actual sup-
pression of growth may be less than the weight measures indicate. Cell-
ular development may proceed in important ways yet not be reflected in 
any increase in weight. 
Protein synthesis and accumulation during recovery was found to be. 
similar to normal growth in the young rat according to Howarth and 
Baldwin (1971). They concluded that a compensatory acceleration in 
growth of the protein.component of muscle did not occur, but according 
to Wilson and Osbourn (1960) is caused by growth of i~ternal organs or 
adipose tissue. 
CHAPTER ltI 
.... " ... , 
MATERIALS AND MITijODS 
A 194-day feeding trial was conducted to compare feedlot performance 
of 205 day old calves placed directly on a high concentrate finishing 
ration with calves allowed a growing period of 76 days before being 
plaoed on the finishing ration. The 94 choice Angus steers initially 
allotted to this experiment were the progeny of 10 sires involved.in a 
progeny test as part of the beef cattle breeding project presently being 
conducted at Oklahoma State University, ~lf of the progeny from each 
sire were randomly allotted to each of the two treatment groups in such 
a way that the overall actual weaning weight1 were quite similar for the 
two treatments, The distribution of steers by sire is presented in 
Table IV. 
The steers were weaned at an average age of 205 days at the Lake 
Carl Blackwell range .on September 29, 1970, and were transported to the 
Fort Reno Livestock Research Station where they were weighed, measured 
for heigpt at the withers, immediately plaeed in the feedlot and started 
on the experimental rations. Three animals died while on test (one on 
the grower ration and two o~ the finishing ration) and their performance 
data were excluded from the analysis. The final analysis was completed 
on 45 calves on the. grower ration and 46 calves pn the finishing ration. 
The composition of the rations and suppl•ments are presented in Tables 
V and VI, respectiv,ly~ The rations were fed~ libitum during the 194 
20 
TABLE IV 
DISTRIBUTION OF STEERS BY SIRE 
Grower Finishing 
Sire No, Ration Ration 
Steers Steers 
0805 6 61 
0814 5 4 
0818 41 5 
0841 5 5 
0842 3 3 
9805 4 41 
9808 4 5 
9837 5 6 
9839 5 5 
9840 5 5 
Totals 46 48 
lane steer died during the feedlot trial, 
21 
TABLE V 
COMPOSITION OF RATIONS 
Feed Costs Amount in Percent 
Ingredient for Economic 
Evaluation Grower Finishing 
(Cost/Cwt) Ration Ration 
Alfalfa Hay $ 1.80 84 8 
Dry Rolled Milo 2.30 5 78 
Wheat Straw LOO 4 
Molasses L 75 6 5 
Supplement (No. 1) 3.70 5 
Supplement (No. 2) 4.74 5 
Total 100 100 
22 
TABLE VI 
COMPOSITION OF PELLETED SUPPLEMENTS 
Amo1,1nt · in Pet"cent 
Ingt'edient S1.1pplement l S1,1pplement 2 
Salt 8!000 8.000 
Dical~ium Phosphate 6.000 
Calcium Cat'bonate 10.000 
Stilbesterol, 2 g/lb. 0.625 0.625 
Aureomycin, ;LO g/lb, 1.250 1.250 
Vitamin Al 0.625 0.625 
Tt"ace Minerals 0.500 0.500 
Wheat Middling~ 83.000 
Urea, 45% N 12.000 
Soybean Oil Meal, 44% CP 67.000 
Total 100.000 100.000 
1Four mil.lion I. U. per lb. 
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day feeding trial. The steers were fed in two adjoining pens that opened 
to the south from the feeding barn. 
The feeding trial was divided into two periods. The first consisted 
of 76 days during which one set of steers was fed the grower ration con-
taining supplement 1 while the other set of $teers was placed directly 
on a high concentrate finishing ration containing supplement 2 through-
out the feeding period. Steers fed the finishing ration were allowed 
an adjustment period of 26 days during which the milo level was gradually 
increased from 50 to 78 percent. Final weight and wither height were 
measured at the end of the first period. Average daily gain and feed 
efficiency, expressed as pounds of feed per pound of gain, were subse-
quently determined. The second period consisted of the remaining 118 
days of the feeding trial. During the second period the steers origin-
ally on the grower ration were allowed an adjustment period of the first 
21 days in.which the milo level was gradually increased from 50 to 78 
percent. From this point until the end of the trial both sets of steers 
were on the same finishing ration containing supplement 2. Final feed-
lot weight was taken for each of the 91 steers that completed the feed-
lot trial. From this information average daily gain and feed efficiency 
were determined for the last period of 118 days as well as for the entire 
feeding period of 194 days. 
Carcass data were obtained on all steers involved in this study. 
In order to obtain 40K counts prior to slaughter and carcass specific 
gravity for the purpose of comparing carcass composition a random s~mple 
of 20 steers from each treatment group was slaughtered at the.OSU Meat 
Laboratory. The balanceof 51 steers was slaughtered at a commercial 
packing plant in Oklahoma City. Because of the.number of animals to be· 
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slaughtered at the OSU Meat Laboratory, it was necessary to have two 
separate slaughter ~roups. To obtain the two different slaughter groups 
the 91 steers were divided into two groups based on a visual appraisal 
as to the degree of finish. Twenty steers (10 from each treatment group) 
were randomly selected from the half having the highest degree of finish 
for the first slaughter group which was slaughtered on April 14, 1971. 
Twenty steers (10 from each treatment group) were then randomly selected 
from the half having the lower degree of finish to be slaughtered two 
weeks later. The remaining 51 steers were slaughtered in a commercial 
packing plant at Oklahoma City at the same time as the first group of 
steers was slaughtered at the OSU Meat Laboratory. 
The following data were collected on the carcasses from each of the 
91 steers: hot carcass weight, ribeye area, single fat covering, aver-
age fat covering, carcass length, carcass depth, Armour tenderometer 
reading, estimated percent kidney, heart and pelvic fat, carcass confor-
mation, carcass grade and marbling. From the data collected cutability 
was then calculated using the single fat prediction equation proposed 
by Murphey, et al. (1960). USDA carcass conformation and grades were 
converted to the following numberical designations: high choice 12, 
average choice 11, low choice 10, and high good 9. Marbling score equi-
valents were moderate 7, modest 6, small 5 and slight 4. 
Carcass length and depth was measured by the procedure described 
by Naumann (1951) in which length is determined by measuring from the 
anterior edge of the first thoracic vertebra to the anterior edge 
(lowest point) of the aitch bone. Carcass depth was measured from the 
dorsal side of the spinal canal at the 5-th thoracic vertebra to the 
ventral side of the sternum with the tape being held parallel to the 
floor. 
The Armour tenderometer consists of a battery operate4 probe assembly 
and a readout unit. The probe assembly includes 10 penetration needles, 
each three inches long, mounted on a manifold which i• in turn attached 
by cable to.an electronic strain gauge. The 10 pointed needles penetrate 
the longissim'l,ls dorsi muscle between .. the 1~-th. and 13-th thoracic. vertebrae. 
Readings were taken on the chilled carcasses 24 hours after slaughter. 
Small tenderometer readings supposedly indicate a more te~der.cut than 
those.with larger readings. 
Each of the,40·steers slaughtered at the OSU Meat Laboratory were 
evaluated by.the 40K counter at the 0SU Live Animal Evaluation Center 
prior to being slaughtered. In addition to the normal-carcass measure-
ments, body composition was estimated from calculated carcass specific 
gravity on the steers slaughtered at.Stillwater. Each of the 40 steers 
evaluate4 at the Live Animal Evaluation Center were counted after a 24-
hour shrink just prior to slaughter according to the procedure described 
by Frahm, et al. (1971). 
Carcass specific gravity was calculated for the right side of each 
of the steers slaughtered at Stillwater by dividing the carcass weight 
in air by the total carcass volume. According to Hedrick (1967) esti-
mation of the volume can be made using the Archimedean principle that the 
body immersed.in-water loses weight by an-amount equal to the displaced 
water. Therefore, the volume of the carcass is th~ difference between 
the weight in air and the weight.when completely submersed in water. 
Thus the formula can be simplified to the form of: 
• 
'carcass specific gravity= Carcass weight.in air 
Carcass weight in air - Carcass· weight in water-
where.weight in air is the.chilled carcass weights of both quarters 
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weighed separately on a Toledo spring balance scale to the nearest 9ne-
tenth of a pound and the weight in water is the pooled underwater weights 
of both quarters weighed in water at 34° F. The underwater weight was 
determined with a Toledo tortion beam balance to the nearest gram. 
The data were analyzed by utilizing the t-test to compare treatment 
means as described by Snedecor and Coch~an (1967). Standard errors were 
computed for e~ch of the means tested. 
The feedlot performance and carcass traits that were found to be 
significantly different for the two treatments were subjected to a two 
factor analysis of variance (Steel and Torrie, 1960) to determine the 
presence of any treatment by sire interactions. The performance traits 
analyzed were final weight at the end ·Of the first period, change in 
wither height, average daily gain for the first period and average daily 
gain for the last period. The carcass traits analyzed were average fat 
covering, carcass grade and marbling score. 
The form of the analysis of variance is shown in Table VII. The 
mathematical model employed for each of the traits analyzed was: 
where, 
u 
yijk • u +Ti+ Sj + (TS)ij + Eijk 
= observation on the k-th steer from the j-th sire group 
and the i-th treatmento 
• overall mean 
= effect of the i-th treatment (i = 1, 2) 
= effect of the j-th sire (j = 1, 2, ... , 10) 
= effect for the interaction between the i-th treatment 
with the j-th sire 
eijk = random effect for the ijk-th observation. 
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TABLE VII 
FORM OF THE ANALYSIS OF VARIANCE 
Source df 
Treatment 1 
Sire 9 
Treatment x Sire 9 
Residual 71 
Total 90 
Correlation coefficients as described by Steel and Torrie (1960) 
were calculated for carcass specific gravity with live 40K count, 40K 
count per pound of live weight, 40K count per pound of hot carcass 
weight and average fat covering on those animals slaughtered at Still-
water on a within slaughter date and treatment basis. The.within group 
correlations were not found to be significantly different using the z-
transformation procedure described by Snedecor and Cochran (1967), thus 
the correlations were pooled ovet the treatment and time of slaughter 
groups. 
During the collection of the carcass data it became apparent that 
the steers slaughtered at the OSU Meat Laboratory seemed to have a 
smaller ribeye area than the steers slaughtered at the commercial pack-
ing plant. In order to ascertain whether this difference was signifi-
cant a two-factor analysis of variance was conducted on certain of the 
carcass data from the 20 steers in the first slaughter group at the OSU 
Meat Laboratory and 26 ste~rs slaughtered at the commercial packing plant 
at the same time. This set of 46 steers were those separated out as 
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having a higher degree,of finish for the purpose of determining the 
slaughter groups for the OSU Meat Laboratory. The carcass traits analyzed 
were:. hot carcass weight, ribeye area, average fat covering, single· fat 
covering, estimated percent kidney, heart and pelvic fat, marbling, 
cutability, carcass conformation, and carcass length. 
In addition to the analysis of feedlot performance and·carcass 
traits, an economic evaluation of·the feedlot performance was determined 
for the two treatments imposed·utilizing the feed costs shown in Table V. 
These feed costs were determined on the basis of prevailing feed prices 
at the time the. study was conducted. Feed cost per pound gained was, 
calculated for the live animals that finished the test to effectively 
compare treatments. A customary yardage fee of 12 cent.a per head per 
day was ·also included in making these computations, 
CHAPTER IV 
RESULTS AND BISCUSSI~N 
Treatment Co~parisens 
Feedlot Performance 
Treatment.means, standard errors and differences between treatment 
means are·presented in Table VIII for the two nutritional treatments 
involved in this study. 
At the end of the first period of 76 days, the steers· on the high 
concentrate finishing ration were significatnly heavier and had higher 
average daily gaim~ than the steers on the h;gh roughage: grower ration. 
Also the steers on the finishing ration had a 1.22 pound· acbrant;age in 
feed efficiency. This would appear\to be a real difference, although 
it was not possible to make a statiatical· test of sign,ifiaance because 
feed efficiency was determined on a group rather than·· indiv:l.dual basis. 
Change in wither height.during the first period was significantly greater 
(P<. 01) for· the. steers on the finishing ratic;,n, indic1:1ting that struc-
tural growth occurred at a faster· rate on the,finishing ration than.on 
the grower ration. This is in agreement with Stuedemann, et al, (196S) 
who found that the degree of skeletal d,velopment depended on the level 
of nutrition being fed. 
The last period, which consisted· ~:f the last 118 days of .. the feed-
ing trial, resulted in typical compensatory growth character.istics being 
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TABLE VIII 
MEANS AND·STANDARD ERRORS FOR FEEDLOT PERFORMANCE (194 DA'YS) 
Traits Measured 
Number of steers 
Initial weight, lbs. 
Final weight, first period, lbs. 
Initial wither height, in. 
Change in wither height, first period, in. 
ADG first period, lbs. 
Final feedlot weight, lbs. 
ADG last period, lbs. 
ADG total, lbs. 
Lbs. feed/lb. gain, first period 
Lbs. feed/lb. gain, last period 
Lbs. feed/lb. gain, total 
Grower 
Ration 
Steers 
45 
435 
603 
37.16 
2.55 
2.22 
982 
3.21 
2.82 
6.74 
6.49 
6.57 
Stap.q.ard 
Error 
7.81 
8.43 
0.22 
0.16 
0.05 
14.34 
0.08 
0.06 · 
Finishing 
Ration 
Steers 
46 
430 
646 
37.00 
3.17 
2.84 
980 
2.83 
2.83 
5.52 
6.30 
6.00 
Standard 
Error 
7.32 
8.80 
0.26 
0.18 
0.06 
11.83 
0.06 
0.04 
Difference 
(Finishing-
Grower} 
-5 
43 ** 
-.16 
0.62** 
0.62** 
-2 
. 
-.38** 
0.01 
-1. 221 
-.191 
-.571 
. lStatistical tests of significance were not possfble since feed efficiencywas determined cm a 
treatment group basis. 
**Significant (P< .01) 
w 
0 
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exhibited ~y the steer• previously fed the grower ration. This was ex-
pressed in a 0,38 pound advantage in average daily gain. It should be 
noted, however, thet although the fi~i1hing ration steers did not gain 
as rapidly as the grower ration steers during the final feedlot period, 
they were slightly mor~ efficient in terms of pounds of feed required per 
pound of gain, This is in contrast to most workers findings but does 
however support the conclusions of Watson (1943), Sheehy and Senior (1942) 
and Oltjen, et al. (1971). 
The most striking result of the feedlot performance was that aver-
age daily gain for the total feeding trial and final feedlot weight were 
not significantly different for the two treatments. Even though total 
feedlot gain was •ssentially the same for the two treatments, the group 
of steers on the finishing ration for the entire feedlot period was 
slightly more efficient in terms of pounds of feed required per pound of 
gain. The 1.22 pound advantage in feed efficiency for the finishing 
ration steers during the first period and Q.19 pound advantage during 
the last period resulted in a 0.57 pound advantage over the total feeding 
trial. This would be •xpected sin~e the ~teers fed the high concentrate 
diet for the entire trial would have mqre net energy available for pro-
duction than thqse fed the grower ration prior to the finishing ration. 
Carc~ss Pata 
Ot the 51 steers $la4ghteied at the com~ercial slaughter plant at 
Oklahoma City, 26 were a random sample from the group of steers subjec-
tively evaluated as having a higQer degree of finish and 25 were a random 
sample from the groµp of s~eers evaluated as having a lower d~gree of 
finish. The higher finish g~oup had a heavier carcass weight (622 versus 
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576 pounds) and more fat cover (0.80 versus 0.71 inches). However, they 
had a lower marbling score (4.88 versus 4.:96) which consequently resulted 
in a lower carcass grade (9.69 versus 10.04). The separation of the 
steers according to degree of finish :was for the sole purpose of deter-
mining the steers to be slaughtered at the OSU Meat Laboratory on the 
two different slaughter dates. It should not influence the comparisons 
between treatment groups because steers from both treatment groups were 
represented in nearly equal number for both locations and time of 
slaughter. 
Treatment means, standard errors and treatment differences for each 
of the carcass traits measured are given in Table IX. In general, the 
carcass traits were similar for the two treatment groupa. Although the 
final feedlot weight was essentially the same for the two groups, the 
hot carcass weight was 12 pounds heavier for the finishing-ration steers. 
However, this difference was not statistically significant. The finish-
ing ration resulted in a larger amount of fat as indicated by significantly 
more fat over the 12-th rib (0.85 versus 0.73) and a higher marbling score 
(5.11 versus 4.58). Consequently, the finishing ration steers received 
a significantly higher carcass grade (10.02 versus 9.06). 
The Armour tenderometer readings were not found to ba significant. 
However, interpretation of the data in this study are inclusive in deter-
mining difference in tenderness as a result of the findings of Henrickson 
and Marsden (1971), and Dikeman, et al. (1972). They found the low cor-
relations existed between the tenderometer and Warner Bratzler shear values 
and also, between tenderometer and taste panel observations. 
Of the steers slaughtered at Stillwater, those on the finishing 
ration were 0.11 of an inch fatter at the 12-th rib, Although this is 
TABLE IX 
MEANS AND STANDARD ERRORS FOR CARCASS TRAITS 
Traits Grower Standard Finishing Standard Difference 
Measured Ration Error · Ration Error (Finishing-
Steers Steers Growth) 
Number of staers 45 46 
Bot carcass weight, lbs. 589 8.42 601 7.23 12 
Ribaye area, sq. in. 10.83 0.15 l0.75 0.16 - .• OB 
Kidney, heart and pelvic fat,% 2.87 0.07 3.02 0.07 0.15 
Single -measured fat, in. 0.59 0.03 0.67 0:03 0.08 
Average fat covering, in .• 0.73 0.03 0.85 0.03 0.12** 
Carcass conformation : 11. 78 0.18 11.91 0.16 0.13 
Carcass grade 9.36 0.16 10.02 0.18 0.66** 
Marbling 4.58 0 .. 13 5.11 0.13 0.53** 
Cutability, % 49.25 0.25 48.53 0.29 -.72 
Carcass length, in. 45.89 0.22 45.59 0.19 .... 30 
Carcass depth, in. 14.82 0.10 14.92 0.11 0.10 
Armour tenderometer reading 17.18 0.49 17.34 0.41 0.16 w. w 
**Significant (P<.01) 
approaching significance, net 40K counts per minute of the live animal 
and.carcass specific gravity did not indicate any significant difference 
in body composition (T~bla X). Kraybill, et al, (1952) observed the 
correlatien between body fat and specific gravity to be -. 956 and that 
for specific gravity and water cqntent was 0.984. To further substan-
tiate the fact that specif;i.c gravity is a good measure of body composi-
tion, Garrett and Hinman (1969) reported correlation coefficients between. 
carcass dens;l.ty and the chemical constitl.lents of the empty body to be 
-.96, 0,93, 0,92 and -.95 for percent fat, water and nitrogen, and 
energy, kcal': /gm., respectively. 
An analysis of variance for the 91 head of steers that finished the 
feeding trial was calculated for final weight at the end of the first 
period, change in wither height, average daily gain for the first period 
and ave,;age daily gain for the last period. The results are shown in 
Table XI. The analysis of variance for average fat covering, carcass 
grade, and marbling score are shown in Table XII. 
As previously indicated by the t-test, treatment effects were sig-
nificantly d;lfferent for all of the traits included in this analysis and 
most Gf thevar;lation was d',le to treatment effects, Sire differences 
we:• •:tgnific&IJ.t only for carcaa• grade and marbling score which indi-
cates this 1et of 10 sires were apparently genetically similar with 
r.a•"fd to th• other performance traits analyzed. This was not too. 
unexpected ,ince the 10 sires Wfre a select group that was selected for 
progeny te1ting on the basis of either their superior weaning or yearling 
weight. Treatmen~ by sire interactions were not found to be significant 
for any of the feedlot performance and carcass traits analyzed. From a 
genetics staudpoint. the absence of treatment sire interactions indicate 
TABLE X 
CARCASS DATA FOR STEERS SLAUGHTERED AT THE OSU MEAT LABORATORY 
Difference! Traits Grower Standard Finishing Standard Ration Ration (Finishing-Measured Steers Error Steers Error Grower) 
Number of steers 20 20 
Hot carcass weight, lbs. 581.50 9.50 598.00 11.50 16.50 
Ribeye area, sq. in. 10.35 0.22 10.31 0.27 -.04 
Single measured fat, in. 0.65 0.05 o. 72 · 0.06 O.Q7 
Average fat covering, in. 0.78 0.05 0.89 0.05 0.11 
Carcass grade 9.25 0.23 9.70 0.21 0.45 
Marbling 4.55 0.18 4.95 0.18 0~40 
Cutability, % 48.74 0.46 47.88 o.ss -.86 
• 
,Specific gravity 1.048 0.001 1.045 0.002 -.003--
Live 40K count, _ ·-.~~:.-·;: :,:·~l ~-~~1·~~~~~'<.fi~.,,-~ .. 
counts/min. 14,049.00 167.00 14,065.00 234.00 16.00 
1Differences were not significant (P<.05) w 1.11: 
TABLE XI 
ANALYSIS OF VARIANCE FOR 
PERFORMANCE TRAITS 
Final weight Change in 
1st period wither 
height 
Source df MS MS 
Treatment 1 41,786** 8.86* 
Sires 9 1,740 1.61 
Treatment x Sire 9 3,833 0.96 
Residual 71 3,533 1.33 
Total 90 3,809 1.41 
*Significant (P<.05) 
**Significant (P<.01) 
Average daily 
gain first 
eeriod 
MS 
8.90** 
0.10 
0.12 
0,17 
0.25 
Average daily 
gain last 
__Eeriod 
MS 
3.25** 
0.43 
0.15 
0.22. 
0,27 
l.,i 
°' 
Source 
Traatment 
Sires 
Treatment x Sire 
Residual 
Total 
*Significant (P<.05) 
· **Significant (P<. 01) 
df 
1 
9 
9 
71 
90 
TABLE XII 
ANALYSIS OF VARIANCE 
FOR CARCASS TRAITS 
Average Fat Covering 
MS 
0.32* 
0.06 
0.04 
0.04 
0.04 
Carcass Grade 
MS 
10.10** 
2.81* 
0.90 
1.18 
1.42 
Marbling Score 
MS 
6.41** 
1.55* 
1.12 
0.64 
0.84 
w 
" 
/JS 
that it would be possible to accurately rank sires from a progeny test 
on either or both of the treatments imposed in this study. 
Correlation Coefficients 
Correlation coefficients for carcass specific gravity with 40K count, 
40K count per pound of live weight, 40K count per pound of hot carcass 
weight and average fat covering are.presented in Table XIII. The group 
correlations appear to be very erratic which is not surprising since each 
group contained only a small number of observations. However, the with-
in group correlations were not found to be significantly different and 
were therefore pooled over groups. The pooled correlation between total 
40K count and carcass specific gravity was fairly low (0.22). However, 
when 40K count was evaluated as count per pound of live weight.and c\)unt 
per pound of hot carcass weight, a higher association with carcass spe-
cific gravity was found to exist. The correlation coefficients were 
0.59 for 40K count per pound of live weight and 0.67 for 40K count per 
pound of hot carcass weight when each were correlated with carcass spe-
cific gravity. This was not very surprising since evaluating 40K count 
on a par pound basis would tend to reflect 40K count and specific gravity 
as indicators of densityo 
Average fat covering showed a moderate correlation with specific 
gravity (-048). This value .is similar to the -,57 coefficient found by 
Cole, Backus and Orme (1960). Since specific gravity is so highly 
correlated with percent fat in the entire carcass, it would appear that 
the moderate correlation obtained from average fat covering with spe-
cific gravity suggests that .measuring fat thi·ckness at th.e 12-th rib is 
not a real good estimate of the fat content contained within the carcass. 
TABLE .XIII 
CORRELATION COEFFICIENTS FOR WITHIN TIME OF SLAUGHTER 
AND TREATMENT GROUP AND POOLED WITHIN GROUP 
Correlation Coefficient of Carcass Specific Gravity with: 
4°K Count per 
401<. Count per 
Slaughter No. of 
4°K Count 
lb. of Hot Average Fat 
Treatment Time Steers lb. of Live Wt. Carcass Wt. · ·Covering 
Grower Ration 1 10 0.55 0.22 0.23 -.39 
2 10 0.57 0.58 · 0.74 -.42 
Finishing Ration 1 10 -.22 0.78 0.83 -.56 
2 10 0.30 0.69 0.68 -.57 
Poolec:1. 40 0.22 0.59** O. 67int -.48** 
**Significant (P<.01) 
w 
\0 
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Therefore, even though average fat covering was significantly different 
in the two treatment groups compared specific gravity indicated no sig-
nificant difference in total body fat content. 
Effect of Slaughter .Locations 
The analysis of variance to determine the presence of a location 
of slaughter effect for certain carcass traits are presented in Table XIV. 
No treatment by.location of slaughter interaction was found to exist for 
any of the traits analyzed. A significant treatment effect was present for 
average fat covering (P<. oJJ~ and cutability (P<. 05). Location of slaugh-
ter was found to be significant (P<.01) for ribeye area, single fat 
covering, cutability, carcass conformation and carcass length. A loca-
tion effect was also found to be significap,t. (P< .05) for average fat.· 
covering and percent kidney, heart and pelvic fat. 
The differences in carcass conformation and estimated percent kidney, 
heart and pelvic fat were probably due to different persons determining 
these subjective measurements. There is no apparent reason for the more 
objective measurement of ribeye area, fat covering and.carcass length 
bei~g significantly different since the two sl,aughter groups were random 
samples from t~e set of steers designated as the groups having a higher 
degree of finish and were slaughtered at the same time. Hot_carcass 
weight was however, 29 pounds heavier for those slaughtered at .. the 
commercial packing plant (Table XV) and might parti~lly explain the 
larger.ribeye area obtained at.that location. The only difference in. 
the procec:j.ure ,for handling these .steers was that the ,20 st:eac:s;_~laughtered 
at the GSU Meat Laboratory were first evaluated by the 4QK whole body 
counter and.were subjected to a longer shrinkage peried and.more.stress 
TABLE XIV 
ANALYSIS OF VARIANCE FOR CERTAIN 
CARCASS TRAITS FOR THE 46 STEERS 
SLAUGHTERED AT THE SAME TIME 
Hot Rib Ave. Single 
Care. Eye Fat Fat Percent Marb- Cut a;._ Care, Care. 
Wt. Area Cover Cover KHP ling bilitz Conf, Length 
Source df MS MS MS MS MS MS MS MS MS 
Treatment 1 1, 729 2.64 0.32** 0.15 0.21 1.61 14.99* 0.07 1. 72 
Slaughter location 1 9,540 36.92** 0,17* 0.36** 0.87* 0.39 54.05** 14.36** 20.22** 
Trt x Loe 1 726 -.481 0.03 0.06 0~24 0.07 0.94 0.11 -.321 
Res 42· 2,963 0.76 0.03 0.04 0.18 0.74 2. 72 0.98 2.45 
Total 45 3,932 1.58 0.04 0~05 0.19 0.74 . 4.10 1.24 2. 77 
lvalue obtained through subraction resulted in a small negative number due to unequal subclass numbers 
involved. 
*Significant (P<.05) 
**Significant (P<,01) 
~ 
I-' 
Traits 
Measured 
Number of steers 
Bot carcass weight 
Ribeye area 
Average fat covering 
Single fat covering 
Kidney, heart and pelvic fat,% 
Marbl,.ing 
Cutability, % . 
Carcass conformation 
Carcass grade 
Carcass length, in. 
Carcass depth, in. 
Armour tenqerometer_reading 
TABLE XV 
MEANS FOR CARCASS TRAITS OF 46 STEERS 
SLAUGHTERED AT THE SAME TIME 
OSU Meat Laboratory 
Standard 
Mean Error. 
20 
593 10.01 
9.70 0.22 
0.92 0.03 
0.81 0.05 
3.20 0>.09 
4.70 0.16 
47.05 0.43 
11.45 Oo23 
9.30 0.18 
45.06 0.29 
14.63 0.13 
16.15 0.52 
Commercial Plant 
Standard 
Mean. Error 
26 
622 1L90 
11.50 · 0.15 · 
0.80 0.03 
0.63 0.03 
2.92 0.08 
4.88 Oel8 
49. 24 · 0.28 
12.58 Oel9 
9.69 0.26 
46.39 0.34 
14.79 0,14 
17.50 0.64 ~ "-> 
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from handling. It does not seem likely that these differences in pre-
slaughter processing would result .in different carcass measurement for 
these particular traits. Since the two slaughter groups were randomly 
divided without regard.to sire, a.highly uneven distribution of offspring 
within a particular sire could influence the differences obtained. How-
ever, the distribution of offspring between the two locations was fairly 
evenly distributed .and should not;have contributed to the difference 
obtained. In fact, in tne case of ribeye area larger values were ob-
tained for the steers slaughtered at the commercial packing plant within 
9 of the 10 sire groups involved. Also, ribeye area could possibly have 
been affected by the angle of the cut since different people were in-
volved in making the separations. 
Cutability is determined from hot carcass weight, ribeye area, 
single fat covering and percent kidney, heart and pelvic fat. The tact 
that all of .these factors except hot carcass weight were significantly 
different probably accounts for cutab~lity being significantly different . 
for the slaughter locations. There are no apparan:t repsQns for signi-
ficant differences in fat covering and carcass length and therefore can 
only be explained as a chance occurrence. 
Economic Evaluation 
An economic evaluation of the feedlot.performance for steers on the 
two treatments involved in this study is presented in Table XVI. Cost 
per pound of gain was 0.5 of a cent less for tbe finishing ration. Cos,: 
per pound of gain would seem comparably low but t~is was primarily due 
to the good f~ed efficiencies obtained by both groups of cattle. The 
small difference in.cost .per pound of gain between the two treatment 
44 
TABLE XVI 
ECONOMIC EVALUATION OF 
FEEDLOT PERF0RMANCE 
Grower Finishing 
Item Ration Ration 
Number of steers 45 46 
Feed consumed, lbs. 161,599 151,627 
Weight gained, lbs • 24,610 25,285 
Cost . per pound of gain for: 
Ration costs $ .143 $ .139 
Yardage@ 12¢/head/day ,043 .042 
Total cost $ .186 $ ,181 
groups along with the similar feedlot performance and carcass data sug-
gests that the actual choice of which ration to feed will be highly 
dependent upon the relative availability and cost of roughages and con-
centrates in a particular situation. 
CHAPTER V 
SUMMARY 
A 194 day feeding trial involving 94 Angus steers was conducted at 
the Fort Reno Livestock Research Station to compare the performance of 
weaning calves placed directly on a finishing ration wit~ that of steers 
allowed a growing period before being placed on a high concentrate fin-
ishing ration. 
The feeding trial was divided into two periods. The first con-
sisted of 76 days where one group was on the grower ration and the other 
group was on the finishing ration. The second consisted of the remain-
ing 118 days of the trial during which both groups were on the same fin-
ishing ration. Total weight, average daily gain, and change in wither 
height significantly favored the high concentrate group at the end of 
the first period. Average daily gain during the last period was.signi-
ficantly higher for the steers that had been on the grower ration. How-
ever, average daily gain for the entire feeding trial, as well as final 
weight, was not significantly different. Over the entire feeding trial, 
the steers on the finishing ration consumed an average of 0.57 pounds 
less feed per pound of gain than the steers on the grower ration. The 
economic evaluation showed the cost per pound of gain was 0.5 of a cent 
less for the finishing ration. 
In general the carcass traits were similar for the two treatment 
groups, however, average fat thickness, carcass grade and marbling score 
45 
were significantly higher for the calves on,the finishing ration. The 
correlation between carc~ss specific gravity with 4(i)K count per pound of 
live weight·ancl 401{ count; per pound of hot carcass weight were Q.59 an~ 
0.67, respectively. 
A location of slaughter effect was found to be significant (P<~Ol) 
for ribeye area, single fat covering, cutability, carcass conformation 
and carcass length. A location effect was also founc;t to .be significant 
(P<.05) for average fat covering and·percent kidney, heart and pelvic 
fat. Although not significan~, hot carcass we;ght ·Was heavier for both 
treatment groups slaughtered at the commercial packing plant. 
This study indicated that comparable performance from weaning to 
slaughter can b~ obtained on this kind of cattle by either system of 
management used in this study. The actual choice will be highly depen-
dent upon the relative availability and cost of roughages and concen-
trates in a particular situation. 
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